shock [Fuselier, 1994] . Leakage of magnetospheric ions plays a minor role in this region but accounts for nearly all the energetic protons in the plasma depletion layer [Fuselier, 1992] , a thin layer adjacent to the magnetopause just outside the magnetosphere in the magnetosheath [Zwan and Wolf, 1976] .
Recent analysis of cusp energetic particles (CEPs) suggest that they are from the bow shock accelerated ions [Chang et al., 1998 ]. If this hypothesis is true, one would expect the appearance of bow shock accelerated ions in the magnetosheath upstream from the cusp. In this paper, we present evidence of magnetosheath energetic ions upstream from the cusp accelerated at the quasi-parallel bow shock using plasma and 
Overview of Polar Observations
of CEPs by supplying large-scale temporal variations On May 4, 1998, 0500-1200 UT, the Polar spacecraft in the energetic ion fluxes which should be correlated was moving from -0.3 ø to 74.1 ø magnetic latitude and with upstream parameters at the source region with a from 4.4 to 9.0 RE geocentric distance near magnetic proper time delay. Applying the above principle to the local noon. The Wind spacecraft was •214 RE uphigh time resolution data from Polar and Wind, we are able to determine not only the origin of the observed magnetosheath energetic ions but also the upstream parameters that control the intensity of these ions. The rest of the paper is organized as followed. We present the instrumentation in section 2, Polar observations of plasma composition and data interval selection for cross-correlation analysis in section 3, solar wind propagation time in section 4, magnetosheath energetic ions and their correlation with the IMF cone angle in section 5, interpretation of the analysis results in section 6, and summary and conclusions in section 7. • These results can be easily understood by the firstorder Fermi acceleration process at the quasi-parallel bow shock. While magnetosheath magnetic field was northward and antisunward in favor of the high-latitude reconnection poleward of the cusp, energetic magnetosheath ions upstream from the cusp were streaming tailward in the magnetic field direction. As the field lines convected and were interconnected with the geomagnetic field lines, energetic magnetosheath ions on these field lines would travel along the interconnected field lines into the cusp. These magnetosheath energetic ion observations strongly support the model of the bow shock source of CEPs [Chang et al., 1998 ]. Follow-up studies of analyzing multisatellite observations at the bow shock and in the cusp, self-consistent global hybrid simulations, and MHD modeling are underway.
